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Concentrations
of the third component of complement (C3, f31C globulin) in serum may vary considerably in patients with certain diseases.
Its accurate measurement is therefore important medically. For some time it has been recognized that the C3 in serum stored at room temperature breaks down into two proteins, f31A and a2D. Monospecific antisera have been made to the three antigenic determinants of C3, designated A, B, and D. An anti-C3 supplied commercially is monospecific for the A determinant, which is shared by C3 and its breakdown product $1A. With C3 breakdown and formation of fl1A, depletion of antibody to the A determinant is increased to 1.6 times the depletion by native C3. Therefore, the previous history of a serum can affect the "apparent" concentration of C3, with values spuriously increased to a variable degree, in serum that has been stored. The effect of time, temperature, and conditions of storage on this increase are discussed. by this method was substantial, with the ratio of A aged to A fresh in the serum of normal adults averaging 1.6, precautions were taken to allow sera to age one week at 37#{176}C before 1A was measured.
This increase in antibody depletion was later corroborated by Pondman et al. (8) and by Roelke (9).
Our purpose was to examine the monospecificity of the anti-C3 antisera (supplied by Technicon Instruments Corp., Tarrytown, N.Y. 10591), and to determine the antigenic determinant (s) to which it is directed and the nature of the C3 in the reference serum. Our primary consideration, however, was to study the effect of aging of sera on the measurement of C3 by the AutoAnalyzer II specific protein method (10). Such information is mandatory if meaningful measurements are to result from use of this method. The importance of such uniformity is emphasized by the key role that complement, particularly C3, is thought to play in the nephritides (11) , and the recent discovery by G#{246}etze and M#{252}ller-Eberhard (12) of an "alternate pathway" that activates the complement system, starting with C3, without activation of Cl, C4, orC2.
Materials and Methods
All measurements were made with the AutoAnalyzer II specific protein system, with the following minor modification: Sera to be assayed were prediluted 100-fold and placed in the sampler cups. The predilution and resampling assemblies were removed and the sample was sent directly to the antiserum injection block. The volume of sample delivered was determined by the size of the sample tubing used in the proportioning pump (0.10 ml/min for C3). The anti-C3 (Technicon) was diluted 75-fold and the monospecific antisera to the B determinant of native C3 prepared in our laboratory was diluted 12-fold. The method of obtaining monospecific antisera to the B determinant of C3 has been previously described (6) .
The Technicon reference serum was found to contain only A and no native C3 or B determinant, as judged by immunoelectrophoresis and immunodiffusion vs. monospecific anti-A and monospecific anti-B antisera. By the same methods, the Technicon anti-C3 was also shown to be monospecific for the A determinant of native C3 in fresh sera or of fl1A in aged sera. Blood was collected from four normal subjects, allowed to clot in glass, and each serum specimen divided into three aliquots and placed in glass test tubes. One aliquot was made 20 millimolar in EDTA and held at 5#{176}C; a second, without EDTA, was maintained at 5#{176}C, and the third aliquot, without EDTA, was incubated at 37#{176}C.
Results
As can be seen in Table 1A , the C3 in serum aged in glass at 37#{176}C had lost about 80% of its B determinant by 48 h and the A determinant had begun to increase. This increase was completed by seven days.
At this time the average ratio of A aged to A fresh was 1.56, in good agreement with the value of 1.6 obtained earlier (7) . At 5#{176}C, with or without EDTA, there was little or no loss of B determinant and the ratio of A aged to A fresh ranged from 1.16 to 1.44 in the seven-day period.
A second experiment (Table 1B) , following the de-sign of the above but with the sera aged in polyethylene containers, revealed that, in plastic, although the B determinant began to decrease within 24 h at 37#{176}C or 72 h at 20#{176}C, there was little or no increase in A at either temperature in two weeks. Contrary to earlier experience, the absence of divalent cations (chelated to EDTA) did not appear to stabilize C3 in these experiments, at least with respect to the B determinant.
Discussion
From these experiments we conclude that the previous history of a serum can materially affect the apparent concentration of C3 as measured by this method. The safest practice would be to store sera in plastic tubes at 5#{176}C or lower. If the serum has been in contact with glass and the temperature of storage is not known, the serum should be aged at 37#{176}C in glass tubes for one week before C3 is measured and a correction factor (milligrams of 1A per deciliter in aged X 0.625) applied to relate it to values for fresh serum. Although this factor is not exact because of some variation in the extent of increase in the A determinant in different serum specimens, it would seem nevertheless to provide the best basis available for comparing C3 values from different laboratories.
